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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because it contains an embedded hyperlink and/or 
other form of browser-executable code. Applicant is required to delete the embedded 
hyperlink and/or other form of browser-executable code. See MPEP § 608.01 . 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Warren et al. (Warren et al., "Combined Ultrasound and Fluorescence Spectroscopy for 
Physico-Chemical Imaging of Atherosclerosis". IEEE Transactions on Biomedical 
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Engineering 42(2) (1995): 121-132) in view of Tomograpliy - Definition from 
Dictionary.com. 

5. With respect to claims 1 and 16, the publication of Warren et al. discloses a 
method and system for reconstructing a bioluminescent source distribution within an 
object (abstract, line 1) comprising imaging the object using a first imaging modality 
(page 125, col. 1, lines 12-13) to produce a first reconstructed image (figure 2, image 
reconstructed on oscilloscope), mapping optical properties (optical properties found on 
page 123, section B, lines 1-4) of the object to the first reconstructed image (page 126, 
col. 1, lines 54-58, data mapped to pixels), and detecting optical signals emitted from 
the object using an optical imaging modality (page 124, col. 2, lines 15-17) to produce a 
bioluminescent source distribution (page 126, col. 1, lines 54-58), based on the mapped 
optical properties (page 126, col. 1, lines 54-58). Warren et al. also discloses a library 
of optical properties of the object (page 122, col. 2, lines 45-47 and Table 1) and a 
processor for mapping the optical properties of the object to the first reconstructed 
image (PC, figure 2). 

6. Warren et al. does not teach the first imaging modality is a tomographic imaging 
modality. However, ultrasound is a well known tomographic imaging modality (see 
definition of tomography). Warren et al. only teaches A-mode imaging however B-mode 
imaging (tomographic ultrasound) is well known in the art. It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have modified the 
imaging modality of Warren et al. to a tomographic imaging modality as a substitution of 
one imaging modality for another is well within the skill level of one of ordinary skill in 
the art. 
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7. With respect to claims 2 and 1 7, Warren et al. discloses wherein the first 
reconstructed image shows two or three dimensional structural details of the object (A- 
mode image, page 125, col. 1, lines 12-13). 

8. With respect to claims 3, 5, 9, 18, 20, and 24, Warren et al. discloses wherein the 
bioluminescent source distribution shows cross-sectional or volumetric views of the 
object or quantitative features of underlying source distributions of the object (page 122, 
col. 1, lines 27-30). 

9. With respect to claims 4 and 19, Warren et al. discloses wherein the 
bioluminescent source distribution is reconstructed to represent multiple types of source 
distributions with various spectral charactehstics (it is inherent that there would be 
multiple sources for a cross-sectional image to be reconstructed, page 122, col. 1 , lines 
27-30, furthermore, it is also inherent for the sources to have varying spectral 
characteristics, such as wavelengths). 

10. With respect to claims 6 and 21 , Warren et al. discloses wherein the 
bioluminescent source distribution is reconstructed using an iterative or analytical 
approach (page 1 23, section C). 

1 1 . With respect to claim 7 and 22, Warren et al. discloses wherein the step of 
detecting optical signals uses sensors (page 124, col. 2, lines 15-17). 

12. With respect to claims 8 and 23, Warren et al. discloses wherein the step of 
detecting optical signals also uses optical path components (page 124, col. 2, lines 28- 
30). 

1 3. With respect to claims 1 0 and 25, Warren et al. discloses wherein the optical 
properties Include at least one of absorption coefficients, scattering coefficients, 
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scattering anisotropy, indices of refraction, and features of underlying sources (page 
123, section B, lines 1-4, and Table 1 shows scattering coefficients). 

14. With respect to claims 1 1 and 26, Warren et al. discloses wherein the first 
imaging modality includes at least one of x-ray computed tomography, micro computed 
tomography, magnetic resonance imaging, and ultrasound (page 125, col. 1, lines 12- 
13). 

15. With respect to claims 12 and 27, Warren et al. discloses wherein the optical 
imaging modality includes at least one bioluminescent tomography and fluorescent 
tomography (page 124, col. 2, lines 15-17). 

16. With respect to claims 1 3 and 28, Warren et al. discloses segmenting the first 
reconstructed image into regions (A-mode imaging, page 125, col. 1, lines 12-13), 
wherein the step of mapping maps the optical properties to each segmented region of 
the image (page 126, col. 1, lines 54-58, mapped to pixels). 

17. With respect to claim 14 and 29, Warren et al. discloses registering the first 
reconstructed image with the detected optical signals before producing the second 
reconstructed image (page 126, col. 1, lines 54-58). 

1 8. With respect to claims 1 5 and 30, Warren et al. discloses wherein the step of 
registration uses a landmark-based method, a landmark free method, or an optical 
surface imager method (the catheter images the interior surface of an artery, page 1 25, 
col. 1, line 22-23). 

19. Claims 1-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Townsend et al. (US 6,490,476). 
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20. With respect to claims 1 and 16, tine patent of Townsend et al. discloses a 
method and system for reconstructing an image of an object (abstract) comprising 
imaging the object using a tomographic imaging modality (12) to produce a first 
reconstructed image (col. 13, lines 22-24), mapping optical properties (optical properties 
found on col. 13, lines 24-25) of the object to the reconstructed image volume (it is well 
known in the art that CT images are mappings of optical properties, col. 13, lines 22- 
24), and detecting optical signals emitted from the object using a second imaging 
modality (14) to produce a bioluminescent source distribution (col. 13, lines 31-32), 
based on the mapped optical properties (col. 13, lines 29-32). Townsend et al. also 
discloses a library of optical properties of the object (col. 22, lines 54-56) and a 
processor for mapping the optical properties of the object to the first reconstructed 
image (col. 13, line 23). 

21 . Townsend does not teach an optical imaging modality. However, Townsend 
teaches that CT/SPECT devices are well known and requires the same optical 
properties correction as CT/PET devices (col. 3, line 63 to col. 4, line 38). Single 
Photon Emission Computed Tomography (SPECT) is a known technique using a 
gamma camera which captures gamma rays (photons; form of electromagnetic radiation 
or light emission). Therefore, a SPECT system is interpreted to be an optical imaging 
modality. 

22. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have substituted the imaging modality of Townsend for 
the optical imaging modality (SPECT) as the substitution of one imaging modality for 
another is within the skill level of one of ordinary skill in the art. 
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23. With respect to claims 2 and 17, Townsend et al. discloses wherein the first 
reconstructed image shows two or three dimensional structural details of the object 
(figure 5a). 

24. With respect to claims 3, 5, 9, 18, 20, and 24, Townsend et al. discloses wherein 
the second reconstructed image shows cross-sectional or volumetric views of the object 
or quantitative features of underlying source distributions of the object (figure 12b). 

25. With respect to claim 4 and 19, Townsend et al. discloses wherein the second 
reconstructed image is reconstructed for multiple types of source distributions with 
various spectral characteristics (col. 16, lines 48-52). 

26. With respect to claims 6 and 21 , Townsend et al. discloses wherein the second 
reconstructed image is reconstructed using an iterative or analytical approach (col. 13, 
lines 45-48). 

27. With respect to claim 7 and 22, Townsend et al. discloses wherein the step of 
detecting optical signals uses sensors (12, col. 12, lines 37-40). 

28. With respect to claims 8 and 23, Townsend et al. discloses wherein the step of 
detecting optical signals also uses optical path components (collimated detectors, col. 
16, lines 48-52). 

29. With respect to claims 10 and 25, Townsend et al. discloses wherein the optical 
properties include at least one of absorption coefficients, scattering coefficients, 
scattering anisotropy, indices of refraction, and features of underlying sources (col. 13, 

lines 24-25 and 29-30). 
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30. With respect to claims 1 1 and 26, Townsend et al. discloses wherein the first 
Imaging modality includes at least one of x-ray computed tomography, micro computed 
tomography, magnetic resonance imaging, and ultrasound (12). 

31 . With respect to claims 12 and 27, Townsend et al. discloses wherein the second 
imaging modality includes at least one bioluminescent tomography and fluorescent 
tomography (14). 

32. With respect to claims 13 and 28, Townsend et al. discloses segmenting the first 
reconstructed Image Into regions (col. 17, lines 24-27). 

33. With respect to claims 14 and 29, Townsend et al. discloses registering the first 
reconstructed Image with the detected optical signals before producing the second 
reconstructed image (col. 13, lines 22-30). 

34. With respect to claims 15 and 30, Townsend et al. discloses wherein the step of 
registrating uses a landmark-based method, a landmark free method, or an optical 
surface Imager method (col. 10, lines 28-30). 

Response to Arguments 
Applicant's arguments filed 4/30/2008 have been fully considered but they are 
not persuasive. 

Applicant argues that Warren does not teach an optical property. However, the 
Examiner respectfully disagrees with the applicant. Applicant has failed to provide a 
special definition and meaning to the term "optical property" therefore claim terminology 
Is given Its broadest reasonable Interpretation. Therefore, any optical characteristic, 
e.g. power or intensity, can reasonably be interpreted to be an optical property. 
Furthermore, the Examiner cited page 123, column 1, section B as a mere example of 



Application/Control Number: 1 0/791 ,1 40 Page 9 

Art Unit: 3737 

an optical property disclosed by Warren. Warren discloses many optical properties 
found throughout the disclosure, i.e. indices of refraction (page 123, column 2, 2"^ 
paragraph). 

With respect to applicant's arguments that Warren does not teach a library of 
optical properties, the Examiner respectfully disagrees. The Examiner points the 
applicant to page 123, column 2, 2nd paragraph where Warren discloses "optical 
properties of concentrated rhodamine B were measured in out laboratory, while human 
aorta optical properties were taken from Keijzer [22]". Therefore, Warren discloses 
optical properties that were measured previously. 

With respect to applicant's arguments that Warren does not teach a 
bioluminescent source distribution based on the mapping of optical properties to a first 
reconstructed image, the Examiner respectfully disagrees. However, applicant's 
arguments are directed toward a recitation which is not claimed. In the instant 
application, the claimed subject matter is directed to a bioluminescent source 
distribution based on the mapped optical properties. Thus, using broadest reasonable 
interpretation, the limitation of "based on the mapped optical properties" is interpreted to 
mean "using the same optical properties that were mapped to the first reconstructed 
image". 

With respect to applicant's arguments that Townsend does not teach mapping 
optical properties of the object to the first reconstructed image, the Examiner 
respectfully disagrees. Applicant has failed to provide a special definition and meaning 
to the term "optical property" therefore claim terminology is given its broadest 
reasonable interpretation. The Examiner interprets attenuation to be an optical property 
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as it affects tine plioton as it passes through a medium. Furthermore, a CT scan is an 
image representing the attenuation of a photon through an object (mapping of features 
of the object). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter Luong whose telephone number is (571)270- 
1609. The examiner can normally be reached on Monday - Friday, 9:30 a.m. - 6:00 
p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on (571) 272-4956. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated Information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ruth S. Smith/ 

Primary Examiner, Art Unit 3737 

/P. U 

Examiner, Art Unit 3737 



